This article considers the implementation of one step hybrid block method, three generalized hybrid points developed in collocation interpolation approach. The basic numerical properties of the hybrid block method was established and found to be convergent. The efficiency of the new method was confirmed on some initial value problems and found to give better approximation than the existing methods in term of error.
Introduction and Preliminaries
In this paper, power series of order 7 of the form
is proposed as an approximation solution to general third order initial value problem (IVP) y = f (x, y, y , y ), y(a) = η 0 , y (a) = η 1 , y (a) = η 2 , x ∈ [a, b],
where n = 0, 1, 2, ..., N − 1, v = 3 denotes of the number of interpolation points, m = 5 represents the number of collocation points, h = x n − x n−1 is constant step size of partition in the interval [a, b] which is given by a = x 0 < x 1 < ... < x N −1 < x N = b. Conventionally, Equation (1.2) . is reduced to systems of first order (IVP) and then, suitable methods for first order equations are adopted to solve them.
Reduction approach has been identified to have some drawbacks which include computer burden and alots of human efforts [1, 7, 10] and [14] . Because of this, many researchers have attempted to solve Equation (1) directly . Worthy of note are those of [4, 5, 6, 12] and [13] .
Direct method was implemented in different ways such as predictor-corrector method, block linear multistep method and hybrid block method.
Hybrid block method was introduced to combine the advantages of block method and overcoming the zero stability barrier in linear multistep method [2, 3] . This barrier implies that the highest order of zero stability for linear multistep method of step length k is k+2 when k is even and k+1 when k is odd [9] . In this work, efforts are made to develop one step hybrid block method with three generalized hybrid points for solving (1.1) directly.
Derivation of the Method
interpolating Equation (1.1) at points x n , x n+s 1 , x n+s 2 and collocating its third derivative at all points i.e x n , x n+s 1 , x n+s 2 and x n+s 2 gives system of equations below 
Using Gaussian elimination method in (2.1) to find the values of a i s, i = 0(1)8 and a i s are then substituted back into equation (1.1) . This gives a continuous linear multistep method of the form:
2)
The first and second derivatives of equation (2.2) are given by
where 
2) is evaluated at the non-interpolating point i.e x n+s 3 , x n+1 and equations (2.3) and (2.4) are evaluated at all points to produce the discrete schemes and its derivatives. The discrete scheme and its derivatives at x n are combined in matrix to form a block
Non-zero elements in D [3] 3 and E [3] 3 are given by Multiplying Equation (2.5) by (A [3] 3 ) −1 produces the following hybrid block method. 1)(s 3 − 1) ) , 
Analysis of the Method

Order of the Method
In order to find the order of the block, expanding y and f -function in Taylor series, that is 
By comparing the coefficient of h, the order of the method is [5, 5, 5, 5] 
Zero Stability of Method
In finding the zero-stability of the block method (2.6), roots of the first characteristic function Π(z) = |z I [3] 
which gives z = 0, 0, 0, 1. This implies that our method is zero stable. The new method is consistent Since the order of the method is greater than one. However, zero stability and consistency are sufficient conditions of the method to be convergent [6] .
Region of Absolute Stability
The hybrid block method in (2.6) is said to be absolutely stable, if for a given h, all roots of the characteristic polynomial π(z, h) = ρ(z) −hσ(z), satisfies |z t | < 1. In this article, the locus method was adopted to determine the region of absolute stability. The test equation y = λ 3 y is substituted in the main method in (2.6) whereh = λ 3 h 3 and λ = df dy . Substituting r = cos θ − i sin θ and considering real part yields the equation of region stabilitȳ h(θ, h) = 36288000(e iθ − 
Numerical Example
The following two third order (IVPs) were solved using 8 and 7 order block method by and respectively. The performance of our method is confirmed by solving the same problem. This is demonstrated in Table 1 and Table 2 .
Problem 1: y + y = 0, y(0) = 1, y (0) = −1, y (0) = 1. Exact solution:
y(x) = e −x with h = 0.1. Error in our method, P = 5
Error in [8] , P = 8 
Conclusion
An accurate hybrid block one step method for solving third order initial value problem directly has been developed in this work. The accuracy of the new method when was applied for solving some problems is demonstrated in Table 1 and Table 2 . numerical properties of the method which includes, consistency, order, zero stability, error constant and convergence are also established.
